The asymmetric unit of the title co-crystal salt, 1H-imidazol-3-ium 2,4,6-trinitrophenolate monohydrate, C 4 H 7 N 2 + ÁC 6 H 2 N 3 O 7 À ÁH 2 O, contains one imidazolium cation, one picrate anion and one solvent water molecule of crystallization. The phenolic proton has been transferred to an imidazole N atom. In the crystal, the components are linked by N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds into a three-dimensional network which is further consolidated by weak C-HÁ Á ÁO hydrogen bonds. In addition, -stacking interactions occur between pairs of imidazolium cations and picrate anions. If only the classical N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds are considered, the component ions are linked into a three-dimensional threefold interpenetrating network of the topological type utp [or (10,3)-d]. Hirshfeld surface analysis indicates the crystal structure is mainly stabilized by HÁ Á ÁÁO contacts of the hydrogen bonds.
Chemical context
Co-crystallization, which is the crystallization of more than one solid component into a new compound, is widely involved in the research fields of active pharmaceuticals (Aitipamula et al., 2015; Weyna et al., 2012; Robinson, 2010; Arenas-García et al., 2010) and crystal engineering (Manoj et al., 2014) . Imidazole is an often used intermediate in pharmaceutical and chemical synthesis. Its crystallization characteristics can facilitate organic synthesis and theoretical prediction. Picric acid is a strong organic proton-donating reagent which can favor the crystallization of some basic organic complexes. By controlling one specific crystallization condition such as solvent, temperature, pressure or molar ratio of the raw materials, some polymorphs can be obtained with the same ingredients. For instance, two imidazolium picrate co-crystal salts have been reported that were crystallized from chloroform (Soriano-García et al., 1990) or dry acetonitrile (MorenoFuquen et al., 2011) . The crystal packing in these two analogs is completely different because of their different stoichiometric compositions. In order to further research the factors affecting this crystallization process, the crystallization solvent has been adjusted to be methanol (95%). Interestingly, some yellow needle-shaped crystals were obtained after two days on the side of the vessel and when the solvent had almost evaporated, several yellow block-shaped crystals formed at the bottom of the vessel (Fig. 1a and 1b) . The results of X-ray diffraction indicates that the structure of the block-shaped crystals is the same as that reported by Moreno-Fuquen et al. (2011) . Herein, the crystal structure of the needle-shaped crystals is reported.
Structural commentary
The asymmetric unit of the title compound (I) contains one imidazolium cation, a picrate anion and one solvent water molecule of crystallization (Fig. 2) . The phenolic proton has been transferred to a imidazole nitrogen atom, forming the solvated 1:1 co-crystal salt. In the picrate anion of (I), the C-O phenol bond distance is 1.250 (2) Å , which is shorter by ca 0.08 Å than the value of 1.33 (2) Å in the protonated species (Bertolasi et al., 2011) . Also, the two neighboring C-C bonds [1.447 (3) Å for C1-C2 and C1-C6], are significantly different from those in a benzene ring with delocalized C . . . C bonds. The C2-C1-C6 angle [110.56 (16) ] is smaller by ca 11.3 than the averaged value of the other five ring inner angles [121.8 (1) ]. This deviation of bonds and angles can mainly be attributed to the electron-withdrawing effects of the three nitro groups, which can delocalize the negative charge on the phenolate O1 atom over the whole -conjugated system. The nitro groups, N1/O2/O3, N2/O4/O5 and N3/O6/ O7, are twisted from the central benzene ring by dihedral angles of 43.3 (3), 4.2 (3) and 48.5 (3) , respectively. In the imidazolium cation, the C7-N4 [1.329 (3) Å ] and C7-N5 [1.331 (3) Å ] bond distances are the same due to the delocalizing effect and similar to those observed in other co-crystal salts (Soriano-García et al., 1990; Moreno-Fuquen et al., 2011) .
Supramolecular features
In the crystal of (I), the three components are linked into a three-dimensional network by N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds (Table 1, Fig. 3 ). In order to understand the structure simply, we can analyze it in the terms below. Firstly, the imidazolium cations, picrate anions and water molecules are linked by each three N-HÁ Á ÁO and three O-HÁ Á ÁO hydrogen bonds, forming a three-dimensional framework structure ( Fig. 3 ; Spek, 2003 Spek, , 2009 . It is worthy mentioning that if both the water molecule and the picrate anion are regarded as 3-connected nodes by hydrogen-bonding and the imidazole cation as a 2-connected node, then the threedimensional framework can be viewed topologically as a 3-connected utp network with a short Schlä fli symbol of (10 3 )-d (Blatov et al., 2014; Baburin & Blatov, 2007) (Fig. 3) . Secondly, the three-dimensional hydrogen-bonded framework is consolidated by -interactions between pairs of imidazolium cations and picrate anions, both with centroid-to-centroid distances of 3.553 (4) Å , and weak intermolecular C-HÁ Á ÁO interactions (Table 1) . It should be mentioned that the short O2Á Á ÁO7( 3 2 À x, y À 1 2 , 1 2 + z) contact of 2.837 (4) Å may be the result of an inclined NO 2 Á Á Á(NO 2 ) interaction (Daszkiewicz, 2013) 1886 Ling-li Liu C 3 H 5 N 2
research communications Table 1 Hydrogen-bond geometry (Å , ). 
Figure 1
The morphologies of the two molecular salts: needle (a) of (I) Molecular structure of (I), showing the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level.
Hirshfeld surface analysis
An alternative way to asses the intermolecular interactions quantitatively around one specific molecule is through Hirshfeld surface analysis (Wolff et al., 2012; McKinnon et al., 2004) . The Hirshfeld surface can define the environment of each crystallographically independent molecule within a crystal. Fingerprint plots (Fig. 4) and show that for the picrate anion 55.2% and 8.8% of the area is concerned with the OÁ Á ÁH (hydrogen-bonding) and CÁ Á ÁC (-interaction) contacts, respectively. In the imidazole cation, 51.5% and 9.7% of the area is concerned with the the OÁ Á ÁH (hydrogenbonding) and CÁ Á ÁC/N (-interaction) contacts, respectively. This quantitative analysis of the intermolecular interactions again shows that the three-dimensional network is defined mainly by hydrogen bonds.
Database survey
A search of the Cambridge Structural Database (CSD version 5.37 plus one update, Groom et al., 2016) , 1990) . A structural comparison between these compounds indicates that the two nitrogen atoms in the imidazolium cations are preferably hydrogen-bonded to the picrate anions, in which they can be in a bifurcated or a linear mode. For instance, in the 1:1 organic salt imidazolium picrate (QAKGUG; Moreno-Fuquen et al., 2011) , the imidazole N7 atom is linearly hydrogen-bonded to the phenolate oxygen atom O1. However, in the 1:2 salt (SEZREU; Soriano-García et al., 1990) , the imidazole N1 atom is involved in bifuracted hydrogen bonding to the phenolate O1 and nitro O2 atoms. Both of these compounds crystallize in orthorhombic space groups (Pbca or P2 1 2 1 2 1 ). Further research about polymorphism in this system is being carried out in our lab.
Synthesis and crystallization
All the reagents and solvents were used as obtained without further purification. Equivalent molar amounts of imidazole (1.0 mmol, 68.0 mg) and picric acid (1.0 mmol, 229.0 mg) were dissolved in 95% methanol (40.0 ml). The mixture was stirred for half an hour at ambient temperature and then filtered. The resulting yellow solution was kept in air for two weeks. Yellow needle-shaped crystals of (I) suitable for single-crystal X-ray diffraction analysis formed on the side of the vessel after two days. The crystals were separated manually (yield: 75%, ca 0.24 g).
Refinement
Crystal data, data collection and structure refinement details of compound (I) are summarized in Table 2 . H atoms bonded to C atoms were positioned geometrically with C-H = 0.93 Å (aromatic) and refined in riding mode [U iso (H) = 1.2U eq (C)]. H atoms bonded to N and O atoms were found in differenceFourier maps and refined freely with constraints of U iso (H)= 1.2U eq (N) or 1.5U eq (N).
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1H-Imidazol-3-ium 2,4,6-trinitrophenolate monohydrate
Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
